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Chemical context
Organometallic complexes are regarded as interesting and important compounds owing to their versatile photophysical, photochemical and biological properties. In particular, the importance of the use of metal complexes in medicine began with the discovery of the anti-cancer activity of cis-platin (Rosenberg et al., 1965) . Since then, attempts to synthesize and characterize novel organometallics with potential pharmaceutical applications remains the main focus of anticancer drug discovery.
While it has been discovered recently that some rheniumindolato complexes exhibit light-induced anti-cancer activity (Kastl et al., 2013) , a number of tricarbonyl-rhenium complexes are well known agents in the field of biomedical imaging (Lo et al., 2010 (Lo et al., , 2011 . Several rhenium(I) tricarbonyl heterocyclic complexes are known to exhibit intense luminescence in the visible region and, owing to their stability to photodecomposition, are promising candidates for solar energy conversion applications (Wallace & Rillema, 1993) . In the context of earlier works (Shi et al., 1996; Bradshaw & Westwell, 2004; Potgieter et al., 2012) suggesting benzothiazole derivatives to be promising ligands for rhenium which possess potential usefulness in radiotherapy, the intra-and intermolecular features of the crystal structures of the title compound may well be regarded as relevant. More recently, a host of rhenium-tricarbonyl complexes containing heterocyclic derivatives have been shown to exhibit antimicrobial properties (Kumar et al., 2016) . In a recent review, a systematic evaluation of neutral Re I tricarbonyl complexes was undertaken for their suitability as organic light-emitting diodes (Zhao et al., 2016) . ISSN 2056-9890 
Structural commentary
The title compound, [Re(CO) 3 (L)] 2 where L= 2-(1,3-benzothiazol-2-yl)phenolate, crystallizes in two different forms, viz. the trans form (I, Fig. 1 ) in the triclinic space group P1 and the cis form (II, Fig. 2 ) in the orthorhombic space group Pbca. The structure of the compound may be described as being composed of two octahedral metal-coordinating units fused through -oxido bridges leading to edge-sharing dimers. The presence of the inversion centre in I leads to Re-O-bridged centrosymmetric dimeric molecular units. In II, dimerization through Re-O bridging is achieved through a twofold rotation axis. In both I and II, coordination around the rhenium atom is similar, the metal exhibiting a distorted octahedral environment with atoms C16 and N1 occupying the apical sites and atoms C14, C15, O1 and O1 i /O1 ii at the equatorial plane [symmetry codes:
i -C9 i torsion angle associated with the Re-O bridging of symmetry-related molecules in trans polymorph I [137.1 (5) ] is distinctly different from the corresponding value in the cis polymorph II [À59. 4 (3) ]. The ReÁ Á ÁRe and O1Á Á ÁO1 separations in the Re 2 O 2 core are 3.4799 (5) and 2.581 (8) Å , and 3.4332 (5) and 2.535 (4) Å in I and II, respectively.
The conformation of the ligand in I and II is significantly different. The dihedral angles between the planar benzothiazole unit and the benzene rings in I and II are 32.23 (18) and 22.78 (8) , respectively. The value observed in II closely agrees with that observed in the crystal structure of 2-(4-hydroxyphenyl)benzothiazole [18.49 (6) ; Teo et al., 1995] , which interestingly crystallizes in the same space group. The larger value observed in I may be attributed to the 'flipping' of the twofold symmetry into an inversion centre. The molecular structure of II, with displacement ellipsoids drawn at the 50% probability level. Unlabelled atoms are related to labelled atoms by (Àx, y, 1 2 À z). H atoms have been omitted for clarity.
Figure 1
The molecular structure of I, with displacement ellipsoids drawn at the 50% probability level. Unlabelled atoms are related to labelled atoms by (1 À x, 1 À y, 1 À z). H atoms have been omitted for clarity.
Supramolecular features
The crystal structures of I and II are governed by C-HÁ Á ÁO hydrogen bonds which significantly differ in their strengths and the mode of participation of the carbonyl O atoms. In I, the O3 atom of the apical carbonyl group C16 O3 plays a role in connecting the molecules across inversion centres into a chain along the c axis (Fig. 3, Table 1 ). In addition, a short O4Á Á ÁO4
iii contact [symmetry code: (iii) -x + 1, -y + 2, -z + 1] involving centrosymmetrcally related carbonyl groups C15 O4 [2.792 (10) Å ] is present, linking the chains along the b axis to form layers parallel to the bc plane.
In II, the oxygen atom of the equatorial carbonyl group C14 O2 links the molecules across the glide planes into a three-dimensional network (Fig. 4, Table 2 ). Similarly to that observed in I, a C-HÁ Á ÁO hydrogen bond involving the O3 atom of the apical carbonyl group C16 O3 is present, which extends along the b axis through translation. Therefore it may be concluded that in both the trans and cis polymorphs, the mode of participation to the hydrogen-bonding network of the O atom of the apical carbonyl group is through simple translation, while there is a significant 'switching' in the choice of the O atoms of the equatorial carbonyl groups. A common feature between the two structures is that one of the three carbonyl groups, namely C14 O2 in I and C15 O4 in II, forbids its O atom from participating in the intermolecular interactions.
Database survey
A search in the Cambridge structural Database (Version 5.35, November 2014 update; Groom et al., 2016) for -oxido bridging dinuclear complexes of rhenium having an octahedral coordination environment similar to that observed in the title compounds (i.e. involving three carbonyl C atoms, two oxygens and a nitrogen) was made. The search returned 45 crystal structures with three-dimensional coordinates determined, excluding duplicate structure determinations and having an R factor less than 0.075. Out of these 45 crystal structures, 25 crystallize in the monoclinic, nine in the triclinic, eight in the orthorhombic and three in the trigonal systems. In these compounds, the ReÁ Á ÁRe distance ranges from 3.330 to 3.501 Å , the OÁ Á ÁO separation within the Re 2 O 2 core ranges from 2.485 to 2.701 Å , and Re-O bond lengths from 2.065 to 2.215 Å . Table 1 Hydrogen-bond geometry (Å , ) for I.
Synthesis and crystallization
Symmetry code: (i) x; y; z À 1.
Figure 4
Crystal packing of II approximately, viewed along the b axis, showing molecules linked into a the three-dimensional network through C-HÁ Á ÁO hydrogen bonds (red dashed lines). H atoms not involved in hydrogen bonding are omitted. Table 2 Hydrogen-bond geometry (Å , ) for II. 
Figure 3 Teflon flask was placed in a steel bomb. The bomb was placed in an oven maintained at 433 K for 48 h and then cooled to 298 K. Pale-yellow crystals were obtained and separated by filtration.
For II: A mixture of Re 2 (CO) 10 (101.8 mg, 0.156 mmol), 2-(1,3-benzothiazol-2-yl)phenol (69.9 mg, 0.308 mmol) and 2-(pyridin-4-yl)-1-(2,4,6-trimethylbenzyl)-1H-benzo[d]imidazole (101.1 mg, 0.309 mmol) in toluene (10 ml) in a Teflon flask was placed in a steel bomb. The bomb was placed in an oven maintained at 433 K for 48 h and then cooled to 298 K. Pale-yellow crystals were obtained and separated by filtration.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . In both I and II, the H atoms were placed in calculated positions (C-H = 0.93-0.97 Å ) and were included in the refinement in the riding-model approximation, with U iso (H) set at 1.2-1.5U eq (C). In I, two outliers (9 11 2, 2 2 4) were omitted in the last cycles of refinement. Computer programs: APEX2 and SAINT (Bruker, 2009) , SHELXS2013 (Sheldrick, 2008) , SHELXL2014 (Sheldrick, 2015) , PLUTON (Spek, 2009 ) and publCIF (Westrip, 2010) . 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refined as a 2-component perfect inversion twin. (18) N1-C7-S1 115.5 (4) C14-Re01-N1 92.1 (2) C8-C7-S1 118.6 (5) C15-Re01-N1 97.5 (2) C13-C8-C9 119.9 (5) C16-Re01-N1 176.0 (2) C13-C8-C7 120.9 (5) O1-Re01-N1 79.11 ( (18) C9-C10-H10 119.7 C7-N1-C6 110.7 (5) C11-C10-H10 119.7 C7-N1-Re01 120.7 (4) C12-C11-C10 120.8 (6) C6-N1-Re01 128.5 (4) C12-C11-H11 119.6 C2-C1-C6
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
121.4 (6) C10-C11-H11 119.6 C2-C1-S1
128.4 (5) C13-C12-C11 118.8 (6) C6-C1-S1
110.2 (4) C13-C12-H12 120.6 C3-C2-C1
117. C6-N1-C7-S1 0.1 (6) C9-C8-C13-C12 −1.3 (9) Re01-N1-C7-S1
177.2 (2) C7-C8-C13-C12 176.7 (6) Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Geometric parameters (Å, º) 

